Introduction {#sec1_1}
============

Malignant melanoma typically presents as a cutaneous primary tumor on the epidermis or mucous membranes. The primary presentation of a melanoma in the lung is exceedingly rare and poorly described in the literature. In addition, a definitive diagnosis is made difficult due to the lack of specific markers to differentiate lung primary tumor from metastasis. The results of thorough patient history-taking and lesion distribution assessment serve as diagnostic indicators in the absence of markers.

Case Report {#sec1_2}
===========

A 69-year-old Caucasian female presented to her pulmonologist following an incidental finding of a 7-mm left lower lobe (LLL) lung nodule on magnetic resonance imaging (MRI) for a pancreatic duct stricture. The patient history included a left mastectomy and radiation therapy for breast cancer in 2000. There was no family history of melanoma or pancreatic cancer; however, both parents had died of lung cancer. The patient has been a lifetime nonsmoker and nondrinker, regularly exercised, and had no acute respiratory or constitutional complaints.

She returned to her pulmonologist after follow-up computed tomography (CT) scanning of the chest had demonstrated that the nodule had increased in size from 7 to 12 mm, with a new 5-mm right upper lobe lung nodule 10 months later (Fig. [1A, B](#F1){ref-type="fig"}). Based on the rapid nodule growth and patient history, a CT-guided needle biopsy of the increasing LLL nodule was completed (Fig. [1C](#F1){ref-type="fig"}). Pathology revealed atypical cells with plasmacytoid morphology, with both H&E staining (Fig. [1D, E](#F1){ref-type="fig"}) and melan-A staining (Fig. [1F](#F1){ref-type="fig"}) results consistent with malignant melanoma.

A complete staging workup was performed by the oncologist via MRI of the head and full-body positron emission tomography (PET) scanning head to toe, but no skin lesion was identified as a primary. MRI of the head showed no enhancing mass lesion. PET revealed a very mild metabolism of the known malignant nodule in the posterior LLL with a standardized uptake value of 1.71. No other areas of concerning hypermetabolism were found on the head-to-toe PET.

The patient was referred to a dermatologist for full-body examination of the skin and mucous membranes to rule out a primary melanoma lesion, with benign findings. Also, she was referred to an ophthalmologist to rule out retinal melanoma, with a negative result. The patient then was referred to a thoracic surgeon for resection. In view of additional right lung lesions, the surgeon opted for wedge resection of the LLL. The patient underwent robotic LLL wedge resection and lymph node dissection accompanied by bronchoscopy.

Surgical pathology revealed multiple foci of metastatic melanoma, the largest being 1.6 × 1.5 × 1.3 cm, as well as 4 lymph nodes negative for melanoma. Molecular testing (Caris Life Sciences) of the surgical tumor specimen revealed pathological *BRAF* DNA mutation in *exon 15*/*pV600K*, *PDGFRA* mutation of unknown significance, and an intermediate tumor mutation burden at 16 mutations/Mb. No mutations were found in *KIT*, *MEK1*, *MEK2*, or *NF1*. Immunohistochemical staining found *MLH1*, *MSH2*, and *MSH6* positive at 2+, and *PD-L1* was negative.

The patient was scheduled for treatment with nivolumab at a flat dose of 480 mg monthly for 12 months. However, the 6-month repeat PET/CT imaging demonstrated a significant increase in size of the right lobe nodule. In addition, new small pulmonary nodules were identified, with the largest in the left base measuring up to 6 mm. The patient was not deemed to be a candidate for radiation. Treatment was changed from nivolumab to the two-drug combination of dabrafenib 150 mg orally twice daily and trametinib 2 mg once daily.

Discussion {#sec1_3}
==========

Malignant melanoma arises from atypical melanocytes in the epidermis and often presents as a cutaneous tumor on the skin or mucous membranes \[[@B1]\]. Malignant melanoma presenting as a primary tumor in the lung accounts for only 1% of all melanoma cases \[[@B2]\]. Fewer than 45 cases of primary pulmonary malignant melanoma are reported in the literature, and they account for only 0.01% of all lung cancers \[[@B3], [@B4]\]. Diagnosing primary lung melanoma or metastatic melanoma in the lung relies on the patient history and lesion distribution, as there are no specific markers to definitively differentiate a primary tumor from metastasis \[[@B5]\].

This case illustrates the relative paucity of data related to a confirmatory diagnosis of malignant melanoma presenting as a lung primary. Though it is indeed a rare presentation, it is not an impossibility, and must be considered when all available investigative methods fail to prove otherwise. A thorough history workup revealed no previous melanoma history or family history of melanoma, while both parents of the patient had died of lung cancer. The physical examinations by the dermatologist, oncologist, and ophthalmologist found no lesion on the skin, mucous membranes, or eyes, CT/PET imaging failed to identify any other lesion outside of the lungs, and surgical pathology revealed negative lymph node involvement.

Immunohistochemical staining of a melanoma tumor is not sufficient to prove its origin, and no specific molecular mutation is reported in the literature as being definitively diagnostic of pulmonary malignant melanoma. *BRAF V600* mutation is not an unusual finding, occurring in approximately 50% of patients with melanoma \[[@B6]\]. However, most *BRAF V600* mutations are *V600E*, with only 5% being *V600K* \[[@B7]\]. Altered *PDGFRA* is reported in 5.63% of melanoma cases \[[@B8]\]. No study has reported whether malignant pulmonary melanomas demonstrate *BRAF V600* or *PDGFRA* mutations, or whether their presence or absence can indicate the origin of the disease. Further molecular studies are needed to characterize pulmonary melanoma in order to differentiate lung primary tumor from metastasis.
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![**A** CT scan (coronal view) demonstrating a left lower lobe nodule (LLL; approx. 12 mm). **B** CT scan (axial view) showing a right upper lobe nodule (approx. 5 mm). **C** CT-guided biopsy of the LLL nodule. **D** H&E stain indicating a fairly circumscribed, hypercellular, dark-stained nodule in the background of an unremarkable lung parenchyma (magnification, ×20). **E** H&E stain demonstrating plasmacytoid tumor cells with eccentrically located nuclei with abandoned eosinophilic cytoplasm (magnification, ×100). **F** Melan-A staining (strongly positive) highlighting melanocytes (magnification, ×100).](cro-0013-0789-g01){#F1}
